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QXFOHDWLRQLVVWURQJO\IDYRUHGE\PLFURVWUXFWXUDOLQKRPRJHQHLWLHVVXFKDVLQFOXVLRQVW\SLFDOO\R[LGHVDQGVXOSKLGHV
>@
2QFHDVXEVXUIDFHFUDFNKDVQXFOHDWHGLWFDQSURSDJDWHIRUDORQJZD\EHIRUHEUDQFKLQJWRZDUGVWKHVXUIDFHWKXV
GHWHUPLQLQJWKHVXGGHQGHDWWDFKPHQWRIODUJHSRUWLRQVRIPDWHULDOZLWKDFRQVHTXHQWFDWDVWURSKLFDQGXQH[SHFWHG
IDLOXUH
,WLVWKHUHIRUHRISDUWLFXODULPSRUWDQFHWRGHHSO\XQGHUVWDQGKRZDQGXQGHUZKLFKFLUFXPVWDQFHVVXEVXUIDFHFUDFNV
LQLWLDWHDQGJURZ:KLOHWKHRQVHWRIVXEVXUIDFHFUDFNVLQDKDUGVWHHOIRUJHDUVFRQVWUXFWLRQLQUHODWLRQVKLSZLWK
LQFOXVLRQFRQWHQWZDVWUHDWHGLQDSUHYLRXVSDSHU>@WKHLUSURSDJDWLRQLVKHUHDQDO\]HGZLWKSDUWLFXODUDWWHQWLRQWR
WKHHIIHFWRIVKHDUVWUHVVHVRQWKHPDWHULDOOD\HUVFORVHWRWKHFUDFNIDFHV,QIDFWLWKDVEHHQUHFRJQL]HGWKDWLQDUROOLQJ
FRQWDFWIDWLJXHSURFHVVVXEVXUIDFHFUDFNVPDLQO\SURSDJDWHLQPRGH,,DQGPRGH,,,RIWHQLQDGLUHFWLRQSDUDOOHOWRWKH
FRQWDFWVXUIDFH>@
$YHU\IHZVWXGLHVKDYHEHHQFDUULHGRXWXSWRQRZWRDQDO\]HDQGFKDUDFWHUL]HWKLVW\SHRIFUDFNSURSDJDWLRQLQ
WHUPVRIPHFKDQLVPFUDFNJURZWKWKUHVKROGDQGUDWHEHFDXVHRIWKHGLIILFXOW\LQUHSURGXFLQJWKLVSKHQRPHQRQLQ
ODERUDWRU\VSHFLPHQV7KHPDLQUHDVRQRIWKLVGLIILFXOW\LVWKDWVKHDUSURSDJDWLRQLVDQXQVWDEOHSURFHVVXVXDOO\HDUO\
FKDQJLQJLQWRPRGH,WKHUHDVRQZK\VXEVXUIDFHFUDFNVSURFHHGE\VKHDUDOVRIRUDORQJZD\XQGHUUROOLQJFRQWDFW
IDWLJXHKDVEHHQH[SODLQHGE\WKHSUHVHQFHRIDQLPSRUWDQWFRPSUHVVLYH7VWUHVVZKLFKSUHYHQWVPRGH,EUDQFKLQJ
)ROORZLQJWKLVK\SRWKHVLVVKHDUWHVWVSURFHGXUHVLQSUHVHQFHRIDQLPSRVHGFRPSUHVVLYHVWUHVVSDUDOOHOWRWKHFUDFN
IDFHVKDYHEHHQGHYHORSHGE\VRPHUHVHDUFKHUV>@
,QWKHSUHVHQWSDSHUDFRQWULEXWLRQWRWKHXQGHUVWDQGLQJRIWKHVHWRSLFVLVJLYHQE\DQDO\]LQJLQGHWDLODQDFWXDO
VXEVXUIDFHFUDFNJHQHUDWHGE\ UROOLQJFRQWDFW WHVWVRQD ULQJVSHFLPHQPDGHRI DJHDU VWHHO2SWLFDO DQGHOHFWURQ
PLFURVFRSHREVHUYDWLRQVDOORZHGGHVFULELQJGLIIHUHQWSKDVHVE\ZKLFKVXEVXUIDFHFUDFNVJURZ,QSDUWLFXODUWKHUROH
RIVKHDUVWUHVVHVLQGHWHUPLQLQJWKHIUDJPHQWDWLRQRIPDWHULDOOD\HUVQHDUWKHFUDFNIDFHVFRQVHTXHQWGHEULVJHQHUDWLRQ
DQGJDSIRUPDWLRQEHWZHHQFUDFNIDFHVLVFOHDUO\VKRZQ7KHVHHYLGHQFHVMXVWLI\WKH³VKRUWFUDFN´EHKDYLRXULQVKHDU
PRGHZKLFKKDVEHHQUHFHQWO\SXWLQHYLGHQFHE\RWKHUUHVHDUFKHUVE\PHDQVRIWRUVLRQWHVWV>@,WKDVEHHQ
KLJKOLJKWHGLQSDUWLFXODUWKDWWKHFORVXUHHIIHFWGXHWRIULFWLRQDQGORFNLQJPHFKDQLVPEHWZHHQFUDFNIDFHVDVSHULWLHV
GXULQJVOLGLQJFDQJUHDWO\LQFUHDVHWKHFUDFNJURZWKWKUHVKROG>@$)(0PRGHOZDVDOVRGHYHORSHGWRVLPXODWHWKH
FUDFNSURSDJDWLRQWDNLQJLQWRDFFRXQWWKHORFNLQJHIIHFWRIDVSHULWLHVEHWZHHQWKHFUDFNIDFHVDQGLWVYDULDWLRQZLWK
WKHFUDFNOHQJWKWKXVSURYLGLQJDTXDQWLWDWLYHDVVHVVPHQWRIWKLVPHFKDQLVP
([SHULPHQWDOLQYHVWLJDWLRQRIWKHVXEVXUIDFHFUDFN
7KHH[SHULPHQWDOLQYHVWLJDWLRQUHIHUVWRDULQJVSHFLPHQLQKDUGHQHGDQGWHPSHUHG6$(VWHHOXVHGIRUJHDU
SURGXFWLRQ,WZDVRQHRIDVHULHVRIVSHFLPHQVSUHYLRXVO\WHVWHGXQGHU5ROOLQJ&RQWDFW)DWLJXH5&)LQSXUHUROOLQJ
FRQGLWLRQZLWKZDWHUOXEULFDWLRQXVLQJDELGLVNPDFKLQH>@7KHULQJVLQQHUDQGRXWHUGLDPHWHUVDUHUHVSHFWLYHO\
PPDQGPPZKLOHWKHLUWKLFNQHVVLVPP7KH\ZHUHWHVWHGDJDLQVWFRXQWHUDFWLQJGLVNVZLWKPPGLDPHWHU
PDGHRITXHQFKHGDQGWHPSHUHG&UVWHHOKDUGQHVV+5&DVVKRZQLQWKHVFKHPHRI)LJ5&)WHVWVZHUH
FDUULHGRXWXSWRWKHRFFXUUHQFHRIVHYHUHGDPDJHSKHQRPHQDZKLFKDOZD\VDSSHDUHGDVVXGGHQO\RFFXUULQJPDFUR
VSDOOLQJ ZLWKRXW SUHPRQLWRU\ GDPDJH VLJQV RQ WKH FRQWDFW VXUIDFH 7KLV IDFW LQGXFHG WR FRQVLGHU WKH VSDOOLQJ
SKHQRPHQRQDVRULJLQDWHGEHQHDWKWKHUROOLQJWUDFNGXHWRWKHQXFOHDWLRQDQGSURSDJDWLRQRIVXEVXUIDFHFUDFNV7KLV
UHVXOWDJUHHVZLWKWKHH[SHULPHQWDOHYLGHQFHVREVHUYHGE\&KHQJHWDO>@RQDEHDULQJVWHHO
7KHVSHFLPHQXQGHULQYHVWLJDWLRQZDVWHVWHGDWDQRPLQDOFRQWDFWSUHVVXUHRI03DIRUîF\FOHVDIWHU
ZKLFKWKHPDFURVSDOOLQJRFFXUUHG7KHULQJZDVWKHQFXWDORQJLWVWUDQVYHUVDOVHFWLRQVHH)LJDQGREVHUYHGE\
RSWLFDODQGHOHFWURQPLFURVFRSHDQDO\]LQJWKHPDWHULDOOD\HUEHQHDWKWKHVXUIDFHLQ]RQHVGLIIHUHQWIURPWKDWLQWHUHVWHG
E\WKHPDFURVSDOOLQJ,QSDUWLFXODUVXEVXUIDFHFUDFNVQRW\HWGHYHORSHGLQWRVSDOOLQJZHUHVHDUFKHGLQRUGHUWRVWXG\
WKHGDPDJHPHFKDQLVPLQWKHLQWHUPHGLDWHVWDJH
,Q)LJDVLJQLILFDQWVXEVXUIDFHFUDFNIRXQGLQWKHWUDQVYHUVDOVHFWLRQLVYLVLEOH,WVRULHQWDWLRQDSSUR[LPDWHO\
SDUDOOHOWRWKHFRQWDFWVXUIDFHLQGLFDWHVDSUHHPLQHQWPRGH,,SURSDJDWLRQ([DPLQLQJPRUHLQGHWDLOVVRPH]RQHVRI
WKLVFUDFNDORFDO³]LJ]DJ´SURSDJDWLRQFDQEHVHHQ0RUHRYHULWFDQEHREVHUYHGWKDWWKHFUDFNJUDGXDOO\RSHQVIURP
WKHWLSWRWKHFHQWUDOSDUWZLWKWKHPD[LPXPJDSRIWKHRUGHURIDIHZPLFURQVDQGWKDWVHYHUDOPLFURSDUWLFOHVDUH
HQWUDSSHGEHWZHHQWKHFUDFNIDFHVDFWLQJDV³WKLUGERGLHV´
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7KHIRUPDWLRQRIWKHVHPLFURSDUWLFOHVFDQEHDSSUHFLDWHGE\WKHSLFWXUHUHSRUWHGLQ)LJDZKLFKVKRZVWKHW\SLFDO
ZDYHDVSHFWRIWKHFUDFNDQGWKHLQFLSLHQWGHDWWDFKPHQWRIWKHPLFURSDUWLFOHVIURPWKHFUDFNIDFHV,Q)LJEWKLV
SKHQRPHQRQ LV PRUH DGYDQFHG VKRZLQJ WKH DOPRVW FRPSOHWH GHDWWDFKPHQW RI VHYHUDO PLFURSDUWLFOHV 7KHVH
HYLGHQFHVFDQEHLPSXWHGWRWKHDFWLRQRIDOWHUQDWLQJVKHDUVWUHVVZLWKDFRQFRPLWDQWFRPSUHVVLYHQRUPDOVWUHVVGXH
WRWKHFRQWDFWIRUFHZKLFKLQGXFHVZHDURIWKHFUDFNVIDFHVKHUHDSSUHFLDEOHDWLWVLQLWLDOVWDJH,QVRPH]RQHVVHYHUDO
PLFURSDUWLFOHVDUHIXUWKHU IUDJPHQWHGDQGSODVWLFL]HGJHQHUDWLQJD ILQHUPLFURVWUXFWXUHDSSHDULQJDVDJUH\EDQG
EHWZHHQWKHFUDFNIDFHVDVVKRZQLQ)LJ$VLPLODUHYLGHQFHZDVIRXQGE\0DWVXQDJDHWDOLQWRUVLRQWHVWV>@

)LJ'HWDLOVRIILQHVWUXFWXUHJHQHUDWHGE\WKHIUDJPHQWDWLRQRIPLFURSDUWLFOHV
7KXVPRYLQJIURPWKHFUDFNWLSWRWKHFHQWUDO]RQHWKHHYROXWLRQRIWKHLQWHUDFWLRQPHFKDQLVPVEHWZHHQWKHFUDFN
IDFHVFDQEHREVHUYHGDQGV\QWKHVL]HGLQWKHIROORZLQJVWDJHV
x &UDFNIDFHVVOLGLQJGXHWRVKHDUVWUHVVHVZLWKFRQFRPLWDQWFRPSUHVVLYHQRUPDOVWUHVVZKLFKGHWHUPLQHVPLFUR
IDLOXUHVRIWKHFRQWDFWLQJPDWHULDOOD\HUV
x &RQVHTXHQWIRUPDWLRQRIPLFURSDUWLFOHVDFWLQJDVWKLUGERGLHVLQWKHZHDUSKHQRPHQRQEHWZHHQFUDFNIDFHV
x )UDJPHQWDWLRQRIPLFURSDUWLFOHVLQWRDILQHUPLFURVWUXFWXUH
 ,WKDVDOVRWREHREVHUYHGWKDWZHDURIFRQWDFWVXUIDFHDVSHULWLHVUHGXFHVWKHLUVORSHDFRUUHVSRQGHQWUHGXFWLRQRI
WKHORFNLQJHIIHFWEHWZHHQFUDFNIDFHVLVWKHUHIRUHH[SHFWHGDVZHOO
7KHVSHFLPHQZDVILQDOO\EURNHQDIWHULPPHUVLRQLQOLTXLGQLWURJHQLQRUGHUWRSXWLQHYLGHQFHWKHVXUIDFHRIWKH
REVHUYHGFUDFN)LJVKRZVVRPHGHWDLOVRIWKHIUDFWXUHVXUIDFHKLJKOLJKWLQJLQSDUWLFXODUWKHSUHVHQFHRIHYLGHQW
VOLGLQJDQGIODNLQJSKHQRPHQDW\SLFDORIVKHDUSURSDJDWLRQDDQGWKHILQHVWUXFWXUHJHQHUDWHGE\WKHIUDJPHQWDWLRQ
RIPLFURSDUWLFOHVE
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6LPXODWLRQRIVXEVXUIDFHFUDFNSURSDJDWLRQ
7KHPHFKDQLVPRI VXEVXUIDFHFUDFNSURSDJDWLRQZDVDQDO\]HGE\PHDQVRI)LQLWH(OHPHQW DQDO\VHVXVLQJ WKH
$%$486FRGHWDNLQJWKHFUDFNVKRZQLQ)LJDVUHIHUHQFHFDVH7KHPDWHULDOPRGHOIRUWKH6$(VWHHO
ZDVOLQHDUHODVWLFZLWK<RXQJPRGXOXVE *3DDQG3RLVVRQFRHIILFLHQWQ 7KHDFWLRQRIWKHFRXQWHUDFWLQJ
UROOHULQ&UVWHHOZDVVLPXODWHGE\PHDQVRID+HUW]ORDGGLVWULEXWLRQSDVVLQJDORQJWKHFRQWDFWZLWKWKHVDPH
YDOXHDVLQWKHH[SHULPHQWDOWHVWV$VXEVXUIDFHFUDFNDWPPGHSWKEHORZWKHFRQWDFWVXUIDFHZDVPRGHOHGE\'
SODQHVWUDLQHOHPHQWVWKHTXDUWHUSRLQWWHFKQLTXHZDVXVHGIRUPRGHOLQJWKHFUDFNWLSV8QLODWHUDOFRQWDFWZDVLPSRVHG
EHWZHHQWKHFUDFNIDFHVZLWK&RXORPEIULFWLRQFRHIILFLHQWDVDUHDVRQDEOHYDOXHIRUVWHHOVPRRWKVXUIDFHV7KH
FUDFNIURQWZDVPRGHOHGZLWKDVHUUDWHSDWWHUQZLWKWHHWKRIGLIIHUHQWJHRPHWU\IRUVLPXODWLQJWKHGLIIHUHQWURXJKQHVV
W\SRORJ\REVHUYHGDORQJWKHH[SHULPHQWDOFUDFNIURQW,Q)LJWKHPHVKRIWKHFUDFNIURQWLVVKRZQ7KHSLWFKpDQG
WKHVORSH-GHILQHWKHWHHWKJHRPHWU\ZKHUHDVaLVWKHWRWDOFUDFNOHQJWK7ZRNLQGVRIFUDFNZHUHFRQVLGHUHGFUDFNV
ZLWKXQLIRUPVHUUDWLRQJHRPHWU\DQGFUDFNVZLWKYDU\LQJWRRWKJHRPHWU\DORQJWKHIURQW7KHUHJLRQVZLWKGLIIHUHQW
WRRWKJHRPHWU\DUHGHILQHGE\WKHOHQJWKSDUDPHWHUVLALBDQGLCLQ)LJWKHVHUUDWLRQJHRPHWU\LQWKHVHUHJLRQV
DSSUR[LPDWHVWKHUHDOFUDFNIURQWURXJKQHVVH[SHULPHQWDOO\REVHUYHGLQWKHUHJLRQV$%DQG&RI)LJDVVKRZQE\
WKHFRPSDULVRQEHWZHHQPRGHOHGDQGH[SHULPHQWDOFUDFNVLQ)LJ7KHPRGH,,6WUHVV,QWHQVLW\)DFWRU6,)KII
ZDVFDOFXODWHGDWWKHOHIWFUDFNWLSE\OLQHDUUHJUHVVLRQRIWKHUHODWLYHVKHDUGLVSODFHPHQWILHOGDORQJWKHFUDFNIURQW
YHU\FORVHWRWKHWLS
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
)LJ)(0PRGHORIWKHFUDFNIURQWDQGFRPSDULVRQZLWKH[SHULPHQWDOFUDFNIURQWJHRPHWU\
)LJDVKRZVWKHUHVXOWVUHODWLYHWRFUDFNVZLWKXQLIRUPWRRWKJHRPHWU\DORQJWKHFUDFNIURQWZKHUHWKHSLWFKKDV
FRQVWDQWYDOXHp PPDQGWKHWRRWKIODQNVORSHYDULHVIURP- IODWFUDFNWR- YHU\URXJKFUDFN7KH
HIIHFWRIURXJKQHVVVHYHULW\RQWKHPRGH,,6,)YDULDWLRQ'KIIGXULQJDORDGSDVVIRUYDU\LQJFUDFNOHQJWKLVVKRZQ
7KHVHUUDWLRQJHRPHWU\VWURQJO\LQIOXHQFHVWKHDSSOLHG'KIILQSDUWLFXODUIRUYHU\URXJKVXUIDFHVWKHUHLVDVHYHUH

LB LCLA
p
-
a
40Pm 80Pm
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FORVXUHHIIHFWNHHSLQJWKHDSSOLHG'KIIDOPRVWFRQVWDQWGHVSLWHWKHFUDFNOHQJWKLQFUHPHQW7KLVLVLQDJUHHPHQWZLWK
WKHFLWHGUHVXOWVRI0DWVXQDJDHWDO>@ZKRIRXQGWKDWWKHPRGH,,SURSDJDWLRQWKUHVKROGLVVLJQLILFDQWO\KLJKHUIRU
FUDFNVZLWKURXJKDQGLQWHUIHULQJIDFHVGXHWRWKHORFNLQJHIIHFWRIDVSHULWLHV7KHFXUYHVFDQEHLQWHUSRODWHGE\D
SRZHUODZZKRVHH[SRQHQWLVDSSUR[LPDWHO\IRUIODWFUDFNVDQGWHQGVWRDVIDUDVWKHFUDFNIURQWURXJKQHVV
LQFUHDVHV
)LJEVKRZVWKHUHVXOWVUHODWLYHWRYDU\LQJWRRWKJHRPHWU\DORQJWKHFUDFNIURQW,QSDUWLFXODUWKHFXUYHLQGLFDWHG
DV³URXJK´UHIHUVWRDFUDFNZKRVHWRRWKVORSH-LVSURJUHVVLYHO\UHGXFHGLQWKHFHQWUDOUHJLRQDVIDUDVWKHFUDFN
JURZVWKH³GHIHFW´FXUYHUHIHUVWRDFUDFNHPDQDWLQJIURPDGHIHFWDVVXPHGDVDIODWFUDFNDVORQJDVWKHPD[LPXP
H[SHFWHG LQKHUHQWGHIHFWIRU WKHULQJVSHFLPHQVXQGHU LQYHVWLJDWLRQ LHPP>@(YHQIRU WKHFDVHRIDFUDFN
HPDQDWLQJIURPDGHIHFWWKHIURQWLVSURJUHVVLYHO\VPRRWKHGE\ZHDULQWKHFHQWUDOUHJLRQGXULQJJURZWK7DEOH
JLYHV WKH YDULDWLRQ RI WKH JHRPHWULF SDUDPHWHUV LQ WKH GLIIHUHQW SKDVHV RI WKH SURSDJDWLRQ7KH ³URXJK´ FXUYH LV
RYHUODSSHG WR WKHFXUYHRIXQLIRUPVHUUDWLRQZLWK- XS WRPPDIWHU WKDW'KIIEHJLQV WR LQFUHDVHPRUH
UDSLGO\GXHWRWKHDSSHDUDQFHRIVPRRWKHUFHQWUDOUHJLRQV7KH³URXJK´FXUYHLVVLJQLILFDQWO\ORZHUWKDQWKHFXUYH
UHIHUULQJWRDXQLIRUPVHUUDWLRQZLWKVORSH- WKDWLVFRPSDUDEOHWRWKDWRIWKHFHQWUDOUHJLRQ- HYHQZKHQ
WKLVUHJLRQLVYHU\ORQJ,QSUHVHQFHRIWKHFHQWUDOIODW]RQH³GHIHFW´WKHFXUYHVWDUWVIURPWKHH[SHFWHG'KIIIRUD
VPRRWKFUDFNEXWDVIDUDVWKHURXJKUHJLRQLQFUHDVHVWKHFXUYHUDSLGO\WHQGVWRRYHUODSWKH³URXJK´FXUYH7KHVH
UHVXOWVVKRZWKDWWKHURXJKQHVVRIWKHFHQWUDOFUDFNIURQWUHJLRQLVQRWGHWHUPLQDQWLQFUDFNSURSDJDWLRQDVWKHDSSOLHG
6,)PDLQO\LVLQIOXHQFHGE\WKHURXJKQHVVFORVHWRWKHWLS
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
)LJDFUDFNJURZWKZLWKXQLIRUPVHUUDWLRQJHRPHWU\EFUDFNJURZWKZLWKQRQXQLIRUPDQGXQLIRUPVHUUDWLRQJHRPHWU\
7DEOH*HRPHWULFSDUDPHWHUVGXULQJWKHJURZWKRIFUDFNVZLWKQRQXQLIRUPURXJKQHVV
 5RXJKFUDFN &UDFNHPDQDWLQJIURPGHIHFW
 3KDVH 3KDVH 3KDVH 3KDVH 3KDVH
7RWDOFUDFNVL]Ha>PP@ ± ± ± ± ±
/HQJWKRIPD[LPXPURXJKQHVVSRUWLRQLA>PP@ ±   ± 
/HQJWKRILQWHUPHGLDWHURXJKQHVVSRUWLRQLB>PP@  ±   ±
/HQJWKRIPLQLPXPURXJKQHVVSRUWLRQLC>PP@   ±  
0D[LPXPURXJKQHVVWRRWKSLWFKpA>PP@  
,QWHUPHGLDWHURXJKQHVVWRRWKSLWFKpB>PP@  
0LQLPXPURXJKQHVVWRRWKSLWFKpC>PP@  
0D[LPXPURXJKQHVVWRRWKVORSH-A>@ a a
,QWHUPHGLDWHURXJKQHVVWRRWKVORSH-B>@ a a
0LQLPXPURXJKQHVVWRRWKVORSH-C>@ a 

'KII =9,2334a0,4065
'KII =3,3534a0,1424
'KII =2,4701a0,0707
'KII =14,917a0,502
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7KLVFXUYHDOVRVKRZVWKDWHYHQ LIDQ LQKHUHQWFUDFN LVDEOH WRSURSDJDWHEHFDXVH WKHDSSOLHG'KIIH[FHHGV WKH
SURSDJDWLRQ WKUHVKROG 'KIIth WKH ³]LJ]DJ´ SURSDJDWLRQ PHFKDQLVP ZLOO UDSLGO\ ORZHU WKH DSSOLHG 'KII PD\EH
XQGHUQHDWKWKHSURSDJDWLRQWKUHVKROG7KHUHIRUHZHDUEHWZHHQFUDFNIDFHVSOD\VDYHU\LPSRUWDQWUROHLQSURSDJDWLRQ
DVLWUHGXFHVWKHFUDFNIURQWURXJKQHVVUHDSSURDFKLQJWKHDSSOLHG'KIIWRWKHSURSDJDWLRQWKUHVKROG&UDFNJURZWKLV
H[SHFWHGWRSURFHHGE\VXEVHTXHQWSURSDJDWLRQDUUHVWZHDUVWHSVDFURVVWKHWKUHVKROG'KIIthXQWLOWKHFUDFNGLPHQVLRQ
LVODUJHHQRXJKWRDOORZSURSDJDWLRQHYHQZLWKVHYHUHURXJKQHVVQHDUWKHWLSDVLVTXDOLWDWLYHO\VKRZQLQ)LJ
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
)LJ4XDOLWDWLYHFUDFNJURZWKEHKDYLRURIDURXJKFUDFN
&RQFOXVLRQV
7KHH[SHULPHQWDO UHVXOWVRI5ROOLQJ&RQWDFW)DWLJXH WHVWVRQDJHDU VWHHOZHUHH[DPLQHG LQRUGHU WR VWXG\ WKH
PHFKDQLVPRIVXEVXUIDFHFUDFNSURSDJDWLRQOHDGLQJWRVSDOOLQJ$VXEVXUIDFHFUDFNIURQWDQGLWVIUDFWXUHVXUIDFHZHUH
DQDO\]HGE\PHDQVRI6FDQQLQJ(OHFWURQ0LFURVFRS\7KHFUDFNIURQWKDGDVHUUDWHGVKDSHYDU\LQJDORQJWKHFUDFN
OHQJWK0LFURSDUWLFOHVGHDWWDFKLQJIURPWKHFUDFNIDFHVZHUHREVHUYHGDFWLQJDVWKLUGERG\EHWZHHQWKHFUDFNIDFHV
7KHVHSDUWLFOHVZHUHIXUWKHUO\IUDJPHQWHGLQDYHU\ILQHSRZGHU WKLVSKHQRPHQRQGXHWR WKHFRPELQHGHIIHFWRI
FRPSUHVVLYHDQGVKHDUVWUHVVHVFDQEHUHFRJQL]HGDVZHDU,WZDVPRUHVLJQLILFDQWLQWKHFHQWUDOFUDFN]RQHZKHUHD
JDSEHWZHHQWKHFUDFNIDFHVZDVIRUPHGDQGWKHVHYHULW\RIWKHFUDFNIURQWVHUUDWLRQZDVUHGXFHG
$ILQLWHVLPXODWLRQRIWKLVPHFKDQLVPZDVFDUULHGRXWWDNLQJLQWRDFFRXQWWKHVHUUDWHGFUDFNIURQWVKDSHDQGWKH
UHGXFWLRQRIFUDFNIDFHVURXJKQHVVLQWKHFHQWUDOUHJLRQGXHWRZHDU7KHVLPXODWLRQUHVXOWVVKRZHGWKDWWKHFUDFN
IURQWURXJKQHVVSOD\VDYHU\LPSRUWDQWUROHLQUHGXFLQJWKHDSSOLHGPRGH,,VWUHVVLQWHQVLW\IDFWRUE\PHDQVRIWKH
VKHDUORFNLQJHIIHFWGXHWRDVSHULWLHV7KLVHIIHFWLVPDLQO\GHWHUPLQHGE\WKHURXJKQHVVRIWKHUHJLRQFORVHWRWKH
FUDFNWLSHYHQZKHQDORQJVPRRWKFHQWUDOUHJLRQLVSUHVHQW&UDFNVHPDQDWLQJIURPLQKHUHQWGHIHFWVFDQDUUHVWDIWHU
DSURSDJDWLRQ VWHSGXH WR WKH ORFNLQJ HIIHFW GXH WR URXJKQHVVEXWZHDU FDQSURJUHVVLYHO\ UHGXFH WKH FUDFN IURQW

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URXJKQHVV DOORZLQJ IXUWKHU SURSDJDWLRQ $ PHFKDQLVP RI VWHSSHG JURZWK DFURVV WKH SURSDJDWLRQ WKUHVKROG ZDV
K\SRWKHVL]HGIRUVKRUWFUDFNV
7KHVH UHVXOWV VKRZ WKDW WKHH[SHULPHQWDOGHWHUPLQDWLRQRI WKHSURSDJDWLRQ WKUHVKROGV LQPRGH,,DQGPRGH ,,,
VKRXOGWDNHLQWRDFFRXQWWKHVKHDUORFNLQJHIIHFWLQRUGHUWRGHSXUDWHLWIURPWKHHIIHFWUHODWHGWRPDWHULDOSURSHUWLHV
DVFRQILUPHGE\WKHH[SHULPHQWDOUHVXOWVRI0DWVXQDJDHWDO>@

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